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DETAILED ACTION 

Remarks 

Claims 1 and 4have been amended. Claim 8 is canceled. Claim 10 is new. 
Claims 1-7 and 9-10 are currently pending. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-7 and 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Watanabe (US 4781765) and Nakamura (JP 59035016). 

As to claim 1, Watanabe teaches a silicon based thin film solar cell, wherein a 
conducted type silicon based low refractive index layer (column 2, lines 30-42) and a 
silicon based interface layer are disposed and contact one another in this order on a 
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backside of a photoelectric conversion layer observed from a light incident side (figure 
2). 

Watanabe is silent to the silicon based interface layer comprising a crystalline 
silicon component in the layer. 

Nakurama teaches that the silicon based solar cell that comprises a crystalline 
silicon component in the layer (abstract). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the layer with a crystalline component of Nakamura in Yagashimi 
because the solar cell will have the merits of both phases, as taught by Nakamura 
(abstract). Amorphous silicon has the advantage that it can be easily deposited over 
large areas while the advantage of crystalline silicon is the increased stability against 
light exposure. One of ordinary skill would appreciate that by using both materials the 
composite would be able to optimize the composition so as to gain the advantages of 
both with a reasonable expectation of success and predictable results (MPEP 2144). 

Regarding claim 2, as there is no structural difference, the low refractive index 
layer with a crystalline component and a silicon based interface layer will inherently 
have a refractive index of not more than 2.5 at a wavelength of 600 nm. 

Regarding claims 3-4, Watanabe teaches that the most abundantly existing 
constituent element, excluding silicon, in the silicon based low refractive index layer is 
oxygen up to 50 atomic % (column 7, lines 14-18). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use at least 25% oxygen in Watanabe because Watanabe teaches that the 
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oxygen concentration is a result effective variable (figure 3B) and it has been held to be 
within the skill of a worker in the art to determine the optimum value of a result effective 
variable involves only routine skill in the art especially since where the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists (MPEP 2144.05). 

Regarding claims 5 and 10, Watanabe is silent to the silicon based low refractive 
index layer has a thickness of not less than 300 angstroms. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a thickness not less than 300 angstroms in Watanabe because 
increasing the thickness of the low refractive index layer will increase the region for 
blocking undesired diffusion from the back electrode and it has been held to be within 
the skill of a worker in the art to determine the optimum value of a result effective 
variable involves only routine skill in the art (MPEP 2144.05). 

Regarding claim 6, Watanabe is silent to the silicon based low refractive index 
layer comprises a crystalline silicon component in the layer. 

Nakurama teaches that the silicon based low refractive index layer comprises a 
crystalline silicon component in the layer (abstract). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the layer with a crystalline component of Nakamura in Yagashimi 
because the solar cell will have the merits of both phases, as taught by Nakamura 
(abstract). Amorphous silicon has the advantage that it can be easily deposited over 
large areas while the advantage of crystalline silicon is the increased stability against 
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light exposure. One of ordinary skill would appreciate that by using both materials the 
composite would be able to optimize the composition so as to gain the advantages of 
both with a reasonable expectation of success and predictable results (MPEP 2144). 

Regarding claim 7, Watanabe teaches that the silicon based interface layer is 
between 50 and 200 angstroms but is silent to a thickness of specifically not more than 
150 angstroms. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a thickness of specifically not more than 150 angstroms in Watanabe 
because Watanabe teaches that the oxygen concentration is a result effective variable 
(figure 3B) and it has been held to be within the skill of a worker in the art to determine 
the optimum value of a result effective variable involves only routine skill in the art 
especially since where the claimed ranges "overlap or lie inside ranges disclosed by the 
prior art" a prima facie case of obviousness exists (MPEP 2144.05). 

Regarding claim 9, Watanabe teaches that the low refractive index layer and 
silicon based interface layer include the same conductivity type (column 2, lines 30-42). 

Response to Arguments 
4. Applicant's arguments filed 7/16/2009 have been fully considered but they are 
not persuasive. Applicant argues that Watanabe alloys the silicon layer for a different 
reason, diffusion prevention, than Applicant, decreasing resistance. In response to 
applicant's argument that the reason for alloying in Watanabe differs from that of the 
instant invention, the fact that applicant has recognized another advantage which would 
flow naturally from following the suggestion of the prior art cannot be the basis for 
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patentability when the differences would otherwise be obvious. See Ex parte Obiaya, 
227 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). Applicant argues that Watanabe 
teaches away from use of a crystalline component in the n sublayers of Watanabe 
because such a modification would change the principle operation of Watanabe. The 
Examiner disagrees. One of ordinary skill would appreciate that Watanabe is open to a 
crystalline component as Watanabe's device is composed mainly of amorphous silicon 
(col. 1 , lines 40-45) and does not state that use of a crystalline component would make 
the invention of Watanabe inoperable. Applicant argues that the operation would 
change because the alloying is only used to prevent diffusion in amorphous silicon such 
that a crystalline component would render the need of alloying moot. The Examiner 
disagrees. The combination as presented has both amorphous and crystalline 
components such that retaining the alloying for diffusion prevention in the amorphous 
components would have been obvious to one of ordinary skill in the art to with 
reasonable expectation of success and predictable results (MPEP 2144). Applicant's 
arguments that neither reference teaches the decreased contact resistance of the 
instant invention are moot as not being commensurate with the scope of the claims. 
Applicant argues that Watanabe teaches away from oxygen concentrations of 25% or 
more and that Watanabe fails to recognize oxygen concentration as a result effective 
variable. Watanabe shows oxygen concentration versus conversion efficiency and 
therefore teaches that oxygen concentration is a result effective variable (figure 3b). 
The Examiner notes that Applicant teaches that the oxygen concentration between 
about 5% and 30% display relatively higher conversion efficiencies than the extremes 
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and more particularly about 25% to about 25% (figure 3b). One of ordinary skill in the 
art would be capable of maximizing all variables so as to optimize the end product. 
Applicant argues unexpected results. However, the unexpected results are not 
commensurate with the scope of the claims. Applicant's Table 1 does not teach 
unexpected results for different oxygen concentrations above 25% to support the entire 
range as the only examples include 48% atomic oxygen concentration (Applicant's 
[0041] and [0045]). The comparison between the examples of Table 1 is in determining 
that the % oxygen is the cause of unexpected results because all three examples have 
other variables in addition to oxygen concentration. Further clarification and support is 
required. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Correspondence 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MIRIAM BERDICHEVSKY whose telephone number is 
(571)270-5256. The examiner can normally be reached on M-Th, 10am-8pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer Michener can be reached on (571) 272-1424. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M. B./ 

Examiner, Art Unit 1795 

/Jennifer K. Michener/ 

Supervisory Patent Examiner, Art Unit 1795 



